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DETAILED ACTION 
Claim Rejections - 35 USC § 102 

The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject: matter sought to be patented and 
the prior art are such that the.subject matter as a whole would have Deen obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

This application currently names joint, inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes tliat the subject matter of 
the various claims was commonly owned at the time any invcmtions covered therein 
were made absent any evidence to the contrary. Applicant in advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

Claims 1-12 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Shaffer (WO 02/092506 A1) in view of Phillips et al. (U.S. Pat. 6,998,103). Moisan et al. 
(U.S. Pat. 6,916,400) and Okamoto et al. (U.S. Pat. 5,086,255). 

Regarding claim 1 , Shaffer teaches an apparatus for continuous and mass 
synthesis of carbon nanotubes. Shaffer teaches a discharge tube where an additional 
energy source Is locally applied. Such a source can be plasma discharge (Page 9 lines 
1-10) Reactant gases can be injected in a multiport. A preftjrred option is to introduce 
the precursor from an inlet in the side wall of the main stream, so, ideally the precursor 
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nozzle is fashioned to turn the injection flow parallel to the main feedstock flow, either 
downstream or upstream. The latter option can be advantageous with regard to 
turbulent mixing. (Page 10 lines 21-26) The gas can be a carbon containing gas with a 
metal catalyst. (Page 3 lines 18-30; Page 4 lines 1-3) Carbon nanotubes can be 
produced. (Page 10 lines 5-7) The gases pass through a furnace 16. (Page 14 line 4) 
A collector system for quenching and collecting the carbon nanotubes. (Page 14 lines 
15-19) 

Regarding the gas injection system comprising a plurality of swirl gas inlets 
(Claim 5), Shaffer teach the gas injection system including a plurality of swirl gas inlets. 
(Page 10 lines 19-26) 

Regarding claim 6, Shaffer teaches that the furnace is capable of operating at a 
temperature range of 650 to 1250 degrees C. (Page 6 lines 26-28) 

Regarding claim 7, Shaffer teach a process for continuous and mass synthesis of 
carbon nanotubes by utilizing plasma discharge and a furnace to fomn a carbon 
nanotube material. Shaffer teach injecting gas to create a turbulent flow (i.e. swirl) in a 
dielectric tube (i.e. quartz). (Page 10 lines 19-26; Page 14 line 1) A plasma discharge 
can create an intense electric field in the turbulent gas in the dielectric discharge tube. 
(Page 9 lines 1-10) The reaction takes place at atmospheric pressure. (Page 9 lines 
11-14) A vaporized metal catalyst or metal catalyst precursor and a carbon-containing 
gas is introduced. (Page 3 lines 18-30; Page 4 lines 1-3) The material is reacted in a 
turbulent flow of gases. (Page 10 lines 19-26) The resulting gas is passed through a 
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furnace. (Page 14 lines 1-5) Carbon nanotube materials are quenched and collected in 
a collector system. (Page 14 lines 15-19) 

Regarding claim 9, the carbon nanotubes that can grow at a temperature of 600 
to 1200 degrees C. (Page 6 lines 26-28) 

Regarding claim 10, the transition metal catalyst is atcmized at a pressure of 1 
atmosphere. (Page 9 lines 11-14) 

Regarding claim 1 1 , the carbon containing gas is mixed and injected with the 
swirl gas. (Page 10 lines 19-26) 

Regarding claim 12, the metal catalyst or metal catalyst precursor is injected 
through one auxiliary inlet port and is atomized at a temperature of 600 to 1200 degrees 
C. (Page 10 lines 19-24; Page 6 lines 26-28) 

The differences between Shaffer and the present claims is that utilizing as the 
plasma discharge means a microwave radiation generator for fonning a microwave 
plasma torch is not discussed (Claim 1), an ignition device is not discussed (Claim 1), , 
the microwave plasma torch capable of operating at 2.45 GHz and at a power range of 
0.1 to 6 kW with the assistance of auxiliary ignition systems is not discussed (Claim 2), 
the furnace being horizontally connected to the microwave plasma torch is not 
discussed (Claim 3), the length of the fumace is not discussed (Claim 4), utilizing 
microwave energy to produce the carbon nanotube is not discussed (Claim 7), utilizing 
a magnetron propagated through a tapered rectangular waveguide is not discussed 
(Claim 7) and forming an atmospheric pressure plasma torchi is not discussed (Claim 7). 
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Regarding utilizing as the plasma discharge means a microwave radiation 
generator for forming a microwave plasma torch (Claim 1), Phillips et al. teach a plasma 
discharge means In the form of a microwave radiation generator for forming a 
microwave plasma torch to form nanotubes of carbon. (See Abstract; Column 3 lines 
29-39) 

Regarding an ignition device (Claim 1), Phillips et al. teach igniting the plasma 
torch. (Column 3 lines 40-50) Moisan et al. teach utilizing a wire rod for igniting a 
plasma torch. (Column 6 lines 17-24) 

Regarding the microwave plasma torch capable of operating at 2.45 GHz and at 
a power range of 0.1 to 6 kW with the assistance of auxiliary ignition systems (Claim 1), 
Phillips et al. teach operating the microwave at 2.45 GHz and at a power of less 1 .5 kW. 
(Column 3 lines 29-39) Moisan et al. teach utilizing a wire rod for igniting a plasma 
torch. (Column 6 lines 17-24) 

Regarding the furnace being horizontally connected to the microwave plasma 
torch (Claim 3), Phillips et al. teach utilizing a microwave plasma torch. (See Phillips et 
al. discussed above) Shaffer teach locating the furnace hori::ontally. (See Figure 
4)Regarding the length of the furnace (Claim 4), 

Regarding utilizing microwave energy to produce the carbon nanotube (Claim 7), 
Phillips et al. teach utilizing microwave energy to produce carbon nanotubes. (See 
Abstract) 
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Regarding utilizing a magnetron propagated through a tapered rectangular 
waveguide (Claim 7), Okamoto et al. teach utilizing a tapered waveguide for producing 
microwave plasma. (Column 3 lines 40-44) 

Regarding forming an atmospheric pressure plasma torch (Claim 7), Shaffer 
discussed above teach producing plasma at atmospheric pressure. (See Shaffer 
discussed above) Phillips et al. teach a microwave plasma torch. (See Phillips et al. 
discussed above) 

The motivation for utilizing the features of Phillips et al. is that it allows for 
producing carbon nanotubes. (See Abstract) 

The motivation for utilizing the features of Moisan et al. is that it allows for igniting 
the plasma. (See Moisan et al. Column 6 lines 17-24) 

The motivation for utilizing the features of Okamoto et al. is that it allows for 
delivering microwaves. (Okamoto et al. Column 3 lines 40-44) 

Therefore, it would have been obvious to one of ordinary skill In the art at the 
time the invention was made to have modified Shaffer by utilizing the features of Phillips 
et al., Moisan et al. and Okamoto et al. because it allows for producing carbon 
nanotubes, igniting the plasma and delivering microwaves. 

Any inquiry conceming this communication or earlier communications from the 
examiner should be directed to Rodney G. McDonald whose telephone number is 571- 
272-1340. The examiner can nomrially be reached on M-TH with every Friday off.. 
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If attempts to reach the examiner by telephone are unjiuccessfui, the examiner's 
supervisor, Nam X. Nguyen can be reached on 571 -272-1 34:>. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Infomiation regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status infomnation for unpublished applications is available through Private PAIR only. 
For more infomiation about the PAIR system, see http://pair-(Jirect.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

Rodney G. McDonald 
Primary Examiner 
Art Unit 1753 

RM 

August 22, 2007 



